
Smart Energy for Smart Cities
Joseph Y. Hui

ISS Chair, Electrical, Computer & Energy Eng, ASU





https://www.youtube.com/watch?v=pCNC1Cq-PyI

https://www.youtube.com/watch?v=pCNC1Cq-PyI






Hui turbine:
Exponential spirals for gas expansion
Pressure force on spiral, not impact force
Archimedes scroll spiral for gas compression



Steam Engine (Rankine cycle engine):
Poor efficiency due to evaporation
Steam needs superheating and pressure
Condenser uses large amount of water 



Stirling Engine:
Constant pressure cycles 2 and 4
Uses air or hydrogen



Brayton Cycle 
Heat Engine
(Similar to Carnot cycle) 
• Isobaric compression 

(not isothermal)
• Adiabatic expansion 

(same as Carnot)
• Isobaric expansion 

(not isothermal)
• Adiabatic expansion

(same as Carnot)
• Efficiency depends on pressure: 

𝜺 = 𝟏 −
𝑷𝟏

𝑷𝟐

𝜸−𝟏

𝜸
= 𝟏 −

𝑷𝟏

𝑷𝟐

𝟐

𝟕
; 𝐢𝐟

𝑷𝟏

𝑷𝟐
=

𝟏

𝟐𝟎
𝐭𝐡𝐞𝐧 𝜺 = 𝟏 −

𝟏

𝟐𝟎

𝟐

𝟕
= 𝟓𝟕. 𝟓%𝐰𝐢𝐭𝐡

𝑽𝟏

𝑽𝟐
~ 𝟖

BRAYTON – FATHER OF MODERN GAS TURBINES



Tesla Turbine:
Gas injected from edge spiraling in.
Drags turbine disks by gas viscosity.

Tesla turbine does not work well!





Exponential Spiral – Self Similarity for Max Torque

Combustion
Chamber



Archimedes Scroll Compressor – No Value, No pistons



Coaxial Turbine-Generator



Integrated Compressor-Expander, Generator-Motor



Competition – Capstone Turbine C30



Einstein-Szilard Ammonia Chiller:
Condense ammonia under high pressure
Evaporate ammonia to chill
Absorb ammonia in water
Use heat to expel ammonia under pressure



Combined Cooling, Heat, Power CCHP



Firefly Trigen (mCCHP, nCCHP) vs Capstone Turbine C30



Comparing Firefly with Capstone Turbines



Monarch 4-in-1 gives power, heat, chill, water:
Einstein-Szilard NH3 chiller.
Heat CO2 to drive Hui turbine for power.
Absorb both NH3 and CO2 in water.
(NH4)2CO3 solution for FO desalination.
Removes NH3 and CO2 by heat for clean water




